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e ton Na)i TURE OF RADIOACTIVE FALLOUT AND I'0S KWFECGTS ON MAN!
Acous Nu.

,older M‘—hﬂl May 27 ~ June 7, 1957

P
*‘51 I, Introduotion (Om_l presentation only, by Dr, Dunham) #*

A brief discussion for orientation, covering tha foflowing subjocts:
A, The general nature of radicactivity end radistione
B, Why radicactivity end radiation are assocolated with nuclesr

energy

C. General aspects of man's relationship to radloactivity and

. redistion from sll sources »

| D. The general nutuve of the biological effoots of radlomotiviiy

f. and radiation

| E, The possihle impact of developing and usins nuelear enorgy on
the health of individusls sud on tho hoalth and welfare of tha
population as a whole

F. Some factors that might be considered in making a decision as
to vhether or not the hasards associated with rsdiation end
radiocactivity are vorth risking to try to get the bonefitn

expected from developing and using nuclear energy

BEST COPY AVAILABLE

%% To be preceded by opouning statement Ly Mr, Holifleld to orient fur
the record the purpose and scope of tho Hesrings




presentation by AFC-designated person, praferably & physioint oy
%suivalant)"
A, The nature of radicaotivity and radidtion o
B. Mass, radintion, and energy
- . C, Quantum and corpusoular rediation
l. Fuergy relationships, the radiatlon 51a1d,
definition of roentgan
D, Resctions of radiation with matter
i. Jonisation and energy trensfer (Bibliography)
s, Definitions, quantitative relationshipn
b, Specific ioniszation~~definition and note or
impartance
¢, Chemical and physical changos _
2, Penetration, abaorption, attenmation, etc. of
radiution
a. Dofinitions, quantitative relationships
3. Induced radiocactivity
4. Svoondary radiations
E. The phenomenon of radiocsctive decay
1. Modcs of decay
<. Definitions of half-1ife, avornge 1ift, decn:
constant, curie, relation botween mans, helf-7if:,
and eurie quantity JCAE

F, Neutron vsdiation—special) characteristiocs

** Dr, G. V, Board, Division of Biology and Madfetna, in ool
available, '

written dilouasionl‘cnd some bibliographical notes) (Probably o ¢

ey o\
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‘ .,.‘ ) G, Of nsutron

o 1., Pission, number of neutrons rolerased, energy

riseion aud:gj“aeutron chain ?eacﬁ.ou

apectrun of neutrons, prompt and dolayed nsutronn

2, Fnergy release sssociated with fisslon, distribution
of releasod energy by nture (radiation, kinetic,
poteantial, ete.) primary and secondary fisslon
energy

3. FPFiaslon products; yleld vs. mass numboerj phyaicn)

and chemj.cal properiies, emphaslzlny such puint~

an particln pize, vapor condennability, and wetey
ooInbility
a2, NMndloactive decay of mixtwing of fInafon
jroduots, the simple modala ured
H. Desoription of nuolear funion and thermonuclear procneans
1. Contrasi fusion and fisolon, for oxample in tormn
of onorgy and veutron relonsn por unit welght ot
material consumed
2. Troduats and energy produced, inclwiing noutrenn,
gamma and alpha particle production
3. Radioactivity of fusion products

and radjonctivity

1. Thy polnntisl radintlou haznrds rosoniated with

rceolerators

JCAE

J. Particle aceslarators and thelr role in produeing paii-tio.
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A fdry brief discussion for orientation, as follows:

A, Controlled fission reactions (Menson Denedict? or Mark Milln)

B.
Dr. Teller)
1. Contrast oontrol problems with fission reactors
2, Compare as potential source of radistion and radin-

1.

2.
3.

J.

be

5.

Types and characteristics of neutton chain reactionn .

a. Slow, resonance, and fant

Prompt and delayed neutrons and thalr role in cunivol

Otlier obaracteristios of these reactions that lend

themsolves to application for control

Other oharacteristios of these reactions that lond

themselves to applicatjon for control
Characteristics of reactors
a, Research, tost, power, production
b, Liquid and solid fuel

Sources of radistion and radicactivity hazards [ron
reacior operation (Bibliography, recent AFC roport)
and ansoclated chcmical proconaing and waste disposri

activity hasards
a, Time schedules

b, Possible relationship to ovor-all electric

power supply sltuation

* Probeble cholce

Controlled fusion reactions (Arthur Ruark} ov Dr, Tuck, or

JcaE

(e




A,

B,

C.

D.

E,

(Dr. Warren Waawes 1)

ta a8 naeded, extenaive bibliographv)

_ A nmv and discussion of this topio, oltiing as appropriata such
Mt trestmants as sppear in the National Acedemy reports, iha 1, X.
3 Mediocal Council report, the World Heelih Grgnnization veport (inalnawt-!
' hy Sievort), the Government of India study, Lhe slatoment by Warron
Weaver (Hoarings, Foreign Relaticas Suboommitiee, January 16, 1957),

. the British Journal of Radiology (29, pp. 409-417, 1956)

Neturally ocourring radioeotive materials and decay produnis
on land and water .

Cosmic radiation, effect of altitude

Spontaneous {ission and induced radioastivity

Amount of radiocactivity present in man before weapon firin;
began

Measurement mothods and limitations of the data

JCAE '

** Tentative
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A, Description of nuclear weapon
Diffeorentiation by type from the polnt of view oi
fallout effeots, both local and delayed (related
also, 61' course, te@ type of dotonation)

a. Fission weapon

° 1.

2,

3.

b, Fusion weapon )
leat, blast, radiation, and neutron production in
a bomb--rough models for attenuation and sealing
Division of radiatlon energy into
a. Prompt gamma and X-rays
b. Kinetic energy of neutrons-~induce aotivity

and cause direot damage
oc. Potential energy whioch will manifont, enlfo
as:
(1) Direot fissiun product activity
(2) Indused radioactivity (e.g., clh)

B. Types of weapon bursts and their effeoct on the radiatlor aml

radioantivity resulting—physical and chemical propertina,

etc,
1.
2,
3.
be

Alr burats

Ground or surface bursts

Underground bursts JCAE

Undervater bursts

C. Messurements and limitations (¢ the data

## Probable ohoice o
T
'A‘ [~

)
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A
{ ]

The types of fallout defined and described (Kellogg, MANN)

B. Local fallout (Kellogg, RAND)
1, 7The observed {nllout patierns

2,

C.

Patterns of external radiation in Nevads ond

PPG
Physical, chomioal, und radiochemical

properties
Programming of lcoal fallout

2, The predioctability of looal rallout.,

b,

d,
e,

b

Theory of prediotion

Models of radiosotivity within the m;olear
oloud (Nevade and PPQ); dependonce on typo
and yield of weapon and scavenging matorlinl
Meteorologicel transport with examplen of
fallout under different winds and ln mansive
attacks |
Uncertainties in models and metacrolopy
Veatharing and redeposition of particlen

Docay

C. Intermediate and delayed fallout (Dr, Machta)
1, The production and distribution of fallout in tho

atmosphere JCAE

- -

Dependence on height of burst, ylold, type

of explosion, end scavenging matorial (mny
duplicatlo information to be covered in item V)
Obgerved or JInferie.. ;nysicel, chemical, nnid
rodiochomical propevtiin with special refnr-

rnce to (ractionaticn —
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.

<,

3.

4.,

SRRy

of Tadiosotivity

_+4n the stratosphere
Cbserved deposition on the ground
a. 'Goomphiml distribution
b, Physioal, Qhﬂl.iﬂl, and radiochemical propnr,
ties vith special reference to fracticnstion
0, Measurement techniques and limitations of thn
data |
Transport through and: removal from the atmosphere
a, The atratolph;re; the stratospheric storage
time .
b, The troposphere; the tropouspheric storsge tim:
¢. Tropoaspheric removal proonanon; precipltniie:.
interception, dry deposition
d. Possible regions or phenomona of unusual .
romoval due to meteorology and topography
(1) Exposure to prevailing winda and thn
sometimss acoompanying effoect, orogrnp!ln
rainfail
(2) Effeot of large bodies of water on
the distribution of fallout on adjoln-
ing land areas
Quwrntitative prediotions of future fallout
a, Past tests JCAE

b, Tuture tonts

446
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defined and dosaribed. (Physical

ocheracteristics of oloud, formation ond characteriatien

of partinles, transport aud separriion in clowd, ote,

b Detaills of ouiline to be suppllod Ly Rellog? Some of thir

is covored in B,)

B. Joecal Fellout

1. The predintabiiity of local fallout

a,

b,

e,

d.

e,

Theory of predlcting Callout

Modelo of radionotivity within the nucicar

cloud (Loth Nevade and Facifle); dopenienry .,
1ypo and yield of wenpon end scavunging matar '
Hetaorologleal tranoport with oxamplena of fnl‘f“
undor different winds and In resalve attacks
Unoortainiiss in model nnd meatoovrelogy

Woathering and redeposlition of particlaes -

2, Observed local fallout patterns (Dunning?)

a,

b,

C.

d.

Patterns of oxternal radiation in No¥ada nnd th-
Tacific Proving Grounds

Radiation levels an funotion of timn, Raldinld -
doso to unprotected personn an funotion of tin-
of fallout

Fraotions of fallout chooyved loeally (7)

Factors affecling prltorns of faliout,

C. Intermediate and dolaycd fallout (Machta) JCAE

1. The sowvce (some repotition of statemenls modn Uy

Kollog)
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| .%ﬁimion of material betwaeh’.lounl, tropo-

3

Frlle

aspuerio and olrutospheric: dotormining
conditions |
2, Transport through and removal frun the atmoaphore ("ach!s)
s, The stratosphere (Would it bs oasior Lo disouan
the troposphere first?)

CUIVREL e L

(1) ‘ransport, mixing, possible methods of
removal
(2) Storage time'; cumvlative world-wlde fnll/m:l
as function of time; predictdons of fuln
fallout from single event; from past wooro.
teato
(3) Sources of informationj meanuremania ril
estimtos of radionctivity in gtratonphie
b, The troposphere |
(1) Tropospheric removal processan; ntorapo
time
(a) Precipitation, interception, dry
deposition
(2) Possiblo regions of unusual removal (unus:-)
fallout?) dus to metaorolegy and topnpraphe
(3) Moteorological tracking rnd other disaras)
of tyangport JCAE '
3. Observed depositlion on the grownd (Eiarnhbwit)
a, Goographical distelbnliong dapeandonece apon 0

factors
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H
i
!
L

‘Physioal, ohemii':\al' and’ radiochesiocal

© vith apeoial reference to fractianatian
¢, Measwrement techniquos and limitations of thn
data
(i) gummed paper; (2) pols, collontion of rein-
fall; (3) soll semples
4o Quantitative prediotiona of future falloul (Fisantal, T

&, From pest tosts
b. From possible future tests

JCAE '

e —
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C.
D,

T [PV

‘#&m%mmamium

) pinimise expos iwa#wﬁﬁnwmem,

b [

)fﬂmEﬁm,umcwsWQWQMﬁwnM@W)“
The relative importance of external radiation compared with

internal rediomotive emitters for the local fellout situnlion
sﬁoltar and shielding—what their offects are o
Internal emitters, radiciodins, inhalation end ingostlion
External radiation |

JCAE

Yy Ll




A. Dopod.uon on and migration in soil and transport by surfane
waters (Dr. Alexander, USDA)
1., Dependence on chemiocal properties

s, Strontium, cesium, rare carths

2, The effeot of river basis and ground water flow
patterns; the offeot of porous substrusture such an
Idaho levas; tho effeot of inland sinks such as &
Salton Sea
3, Eflect of soil type and roock structwre
4. Meohanisms for fallout penetration into the soil
5. Deoay
B. The effect of agricultural practices on the distribution
of fallout (Dr, Alexander)
C. The effect of fallout on water supplies for human, agricul Lural,
and industrial use (Dr. Alexander)
D. Behavior in oceans: mixing above thermocline (Dr. Rovells,
Seripps Institute) (written only?)
E. BEatry into hiological processes ncluding man's food ahnln
(dr. Alexander, USDA, except as noted)
1. Deposition and retenticn on aurlaces of vegetalinn
2, Uptako Ly vegetation from soil-~characteristics for
various radioactive mnterials--depondence on anil
ocharacteristiocs-~dscay~—bilologlical and effective
half-1ife JCAE



RN SO N

Coslim

0. Rare earths
d. Fluteniwm
* 3, Uptake by marino life and alges (Jir. Rovelle, Sorippe)
4. Uptake by animals, animal produsts, and men *
D a. Ingestion and inbalation through diet, wator,

alr
F. Retention and decay in animals and mau (Forrest Jeatnm, S A
Newman, Rochestef)
1, Distribution of fallout in body tissues end m}'jk and
other body fluids )
a, Tendenoies for loosligzation
b, Dependence of equilibrium values upon
effeotive half-l1ife '

2, Disorimination faotore (preferontial uptake of
partioular fallout products by particular specina of
plants, snimels, and man), types and hov dotermined

a, Methods of determining

b. Numerical values for the varlous faotlorr

. The relative behavior of caloium end atruntinve
from 20il to man

JCAE

* Tentative l/’b
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mospheve, Blosphere and Itﬂ Upt:ko 'ﬂlHﬁny (ow., written supplo-
mt,lnd bibliompm-) (Dudley, MIT; or Neuman; or Western)
A, Distribution, storage time, and fallout rate from atmosphasy»
- B, Deposition ar soil end plants
e C. Disorimination from soil and plants to man
- 1, The oalcium model as & basin for predioting Sr?!
& behavior
D, Bobavior in man
1. The radium model as & basis for preditting Sr90 danngn

s

E, Dosage standards
1. Ooccupational
2, Population
a, Faotors for genetion, skeleton ege, etc,
F. Anount of 590 in man
1, Observed
2, (Oaloulated

JCAE

B ’

1/ lNote: Tt is roocgnicod that portions of this topic duplicate othmr
portions of the outline; this point will have to be resolved for ti-

presentation,

” .'.'T,"}';""Z" R
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B,

G.

N-

5

Teombinationg of,loénl and vorld wide resulting
from rruotionqﬁon; long half-life; stratospheric hold-up and
sxing, Perhaps esome repetition of toplc VI
Understanding and predioting the hehavior of Srqo in the bdaphnce
1. The caloium model
a. Similarities and differences in hohavior, Sr va n®
b. Influence of celcium in soi), dlet; dildution or
disorimination °
(1) Dependence of ocecurrence in animal end pinni
1ife on taloiunm in soil and dlc.t
(2) Practicability of controlling oneurrenca «f
ar?0 by adding cslcium to 851l or dle?
6. Removal of 9r%0 fron foodn; caleium conalderations
d. Pactors affecting uniformity of uptake and reten’.n
by man
2. Variations of S0 level in environment and in man as n
result of veapons datonated in a relatively short perir-
of time .- from a few nonthe 9 twn or thres yeonvrs
m, Holdup in stratosphors; radlonctive deray
(1) Predicted Tallout ar n function of mixing ent fimn
b, Fffects of retention of fnllout on surfanen of sreminllon
o, DNeposition in humane ne a function of agse and Lire
Ohrarved orcurrence of SroC dn 80i), food, and man (briaf mmr-=g:
vith detai)ad vritten supplement) JCAE
Predicted oceurrence fyom werpone w. °= held prior to 1957
1. Relation %0 ascepted concentretion standards (the bar's

of vhich 1s to be discuased later) qa

o W —— " qr——————————————



C.

D.

similarities to potassium

Oocurrence in food. Jupplies; probable sourccs
1. Application of similarity to potassium in dinocussion of
behavior in biosphore
Observed oosurrence in humans ~ relationship to acceptablo
conoentrations, on basis to be discussed later
Predicted occurrence in humans as a result of wveppons teante
prior o 1957

JCAE !
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A.

c.

D.

E.

m-ny raview chain of events’

1.
2,
3.
b.

Physioal effecte

Biochemioal and chemioal effeotd .
Osllular offects

Effeots on whole organisa .

Process of physiocal interaction

1.

2.

Significance of slpha, beta, gamme raya and nonien
in this proocess .-

Significance of these,rays with rogard to pehotrati.~
and whether introduced within the organinm or avisiny

from the outside

Chemiocal and biochemical chanyes

1,
2,

3.

Direct effect of lonization on vital cell molaculen
' [ J

Indirect effeots as a result of ionization of watnr
in the presence of oxygen

Relationship and importance

Cellular changes

1.

Range of sensitivity of cells
List most sensitive (gonads) to lsast sonsitivn (narue,

muscle, bone)

2. MNolate sensitivity of nucleus to cytoplasm
Effects on the whole organism JCAE
1. Range of survival dose on mamuala (guinna pigs =(0 -.

2,

rabbits 800 r)

Compare with non-mammalian radiation (virus 1,C00,000 r)

50

THIST A e
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Glinical syndrowe in man (nausea and vomiting,
hematopoietie depression, epilation, bleeding, ole.)
a, Special place of hematopolotic response to
radiation
b, late effeots
(1) Reduced longevity
(2) Produotion of leukemla and neoplasms
4., Ganetlc effects :
a. Natural mutation rate (2%)
b, Dose necessary to double mutation rate (50 r)
¢. Appsrent linear non-threahhold relationship
botwvean dose and genetic effect
d, Cumlative character of genstic effects
e, Mechanios of introducing and eliminating
mutants in the genetio pool
F., Relationship betueen acute single radiation dose and chronin
prolonged radiation doso
G. Desoription of offeots by fallout frﬁm Hiroshima to Caatlae,
ete,
1, What, are the oritleria for picking out the harm{ul
radiooclements inolwded in lallout
H. Gsneral discussion JCAE
1. All low level effeots are exilrapolations from affartna
at hs.gher levels, low secure is this extrapolatiocn?
Dlacuss its relationship .- nun-threshhold character

of genetic effoots 5 ’”
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X. (Pi;t me) (oon..) -3 - . 3

2, Aro therolany distinctlons between temporary and

* permanent (long term) demags, between repairable ;

i
°

and irreparable damage?

3, Aro thero special ur%teria for small groups of

e

iniividuals as compared with large populationr wilh

regerd to rediation, eDoes the dirtination apply

H
i only to genetic of fecta?

JCAE
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“ryhe Effects of Radiation on Man (Qral, written supple-

. (Pant, o
" mant;;ﬁand bibliography) (Dr. Lawriston Teylor, NBS)
A, The definitions and models relating the mmount of demage

to the body to the amount and kind of radlation orusing
the damage

] 1, Externally caused elfeotn
s, Definitions of the units used for dose rate and

cwmlative dosage; tho r, rad, rem, etc,

b, Application of these definitions to caleculating
totnl dose raten and cumulative doango resviting
from noveral kinds of radionctivlty acting

" oxtornally at one time (e.g., gnmma and neutrons)
and cumulatively

c. Applicatlon of thoso defi:n.ild.onn vLo oaloawinting
the total dose rates and cumulative dosagos vesuli-
ing from one or soveral kinds of rediocaotivity
aoting ot onco or cumlatively on geograpniocally
different parts of the body

2. Internally caused effeots
a, Definitions of the unils usad for concontration

and body-burden mesasuremints ond the models for
thono definitions

b, Rclationships batween tho internal and extermal
measurement unitn, and the relationships bLetweon

bnth and energy units and radinactivity units
{ocuries) JCAE '

o. Application of these definitlous to saleulating
' total body-burdens and domages resulting from the ﬁ 53




Ter s gl 2 v e
*olomenuanplratel: or aimultunaouel;,

N - * “twrn being uniformly aistributed or preferentlally
dopositod in tho seme or diffevont parte of the

body; in short the oumulative effsct of several
elements superimposed upon the ownulative effeot
of aiffcring body locations

d. Applicatdon of these definitions, togother with
those for externsl effeots, to caloulate the
cunulative jnternsl-external dosagoes for one or
gevoral kinds of radioactivity affeoting one or
several parts of the body, simul taneously and
cunulatively

B, The assumptions and snodels behind the establishsent of
standard limits of exposure and/or dosage end/or body burdont
1. The historioal trend of the standards end I\itufe tronds
2. The velidity of the assumptions nov used in the light
of up-to-date knovledge JCAE
3, ‘The prohsble trend of standards for the future
a, Will any nev standards have to be defined and
given a value because certain kinds of dsmage
are not nov adequately protectod against
b. Can the various standards nov in existence be
reakedinsuohavaythatthemostaemaalwnya
govers ths next most gevere? In other words, i

there any ambiguity as among the various standavds

an to vhioh apply?

hl
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The U. Sey
tho degrees of agroeemen

U. K., and U. N g.uwle on the ntandavis,

t and diunproonant

A
a., Are antipsthies goncerning such matters as

|-
’ weapons testing policy lkely to develop betwzen

the U, S. and other governments,
; U. S, and states and municipalities simply
because of 8 differenco in tolerance fimita

or botvoen tha

(standards) used?

JCAE .




R.

G,

D.

LB

rediation from sources external to the body
1, Cemma and x-radiation -~ syndrome of radiation sicknoon
a. Pallout on Varshalleses: Rongelap, Uterik

b, (Los Alawos inoidents?)
2. Beta radiation - burns
a. Marnbano.n
b. Other examples, human boings and snimals
Possidble early effeots of exposure to high levels of radispion from
redicactive materials within the body (Fxamples?)
Dalsyed effects Jus elther to single mansive dosea or to protaotnl
shronic axposure; enumeration of effeats of interost; dose depenttan-g
Genetic offooto .
1. Summary of the pature of genetic effects (Supplementary
saterial should be included in written statemant)
2. Relatiooship of radiation offects to natural putation
(a) Proiicted inoreass in mutation rate as a resull of
ontinated incresse in radistion levels from fnr)irut

3. Effects on population: as individuale and as a vhole

b ]

Aplastic ansnia, leukemis, and osncer an a result of exposvra

radiation
1. Puwmn and enimal experienne JCAE.

2. Doses al vhich obeervable darngs cocure; relatfonshid of
prohahility of damsge to doso cnd dore rate; lstent pa-jo'r:
doubling doses; relationstip to tiesue irrediated

3. Relative importance of cancer and leukemig under varioun j,/é

conditions: external source; exposure of varlous crliticn}

i~




oru_\ptito radfation frowm external and inmternal sourcea: lungr,

. gut, skeloton, thyroid, atg.
g r. Reduotion in life expectanay; velidity of roncept at low lovaln

Y. (PROPOSED REVISIGN) (Part Two)
A. Methods end Standards of Radiation Protection
1. Historical trends and denoription
2, Basic assumptions and philosophy .
3. Desoription of eurrent standards
8. Quantitative statements; radiation from externs) n-ricr
Y. 1nits of messurement - concepts
0. Kinis of radiation and ennilitions of exposure
4. MMmplifying amsumptiono to obtain praatical ptawlei s
n, 'nndiution from internnl nmources
f. Meaning ef maximum permiosible dose; safety fanltom
g- Oocoupational vs, onvironmental standards
h. DProbable trends for the future
N. Poesidbility of hasards dus to lew level exposurs
1. Threshold considerations
a, ¥hy do ve not knov whethar or not trere is n theerin
{ov sach of the varioun rndiatjon effects of intry-t7
Y.  |low eand vhen con ve irpiove our knovledge en fxtr o'y
n. A radiologist wmay balinva that the exirtenc~ o7 -
threshold ia probable or $~prodadia.. .vhat ere -
conniderationn pro and con? JCAE

2. Aceeptabi}ity of ocurrently reccimnnded stendardn nndry

asmurption (apropos threshold) ' /‘7’
9
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1.

2,

EEVTPC .

3.

o e —— <+t

4,

5.

LAY

ing aress and in related arsas of information:

The amount of radiation and radicactivity releassd
by weapons fired to date

(a) By the U, S,

(b) By others
e amount of local and dolyyod fellout creat';:cl by
these weap&u
Where this fallout is

(a) How much has deocayed
(b) low much has fallen out and where

(o) How much is atill "up there" and whare
What has happened to the fallout that has fallen ont
(8) How muoh got in soil and where
(b) How much got on plants
(6) How much got in the oocean
(d) low mush got elsewhoro
(e) BHow much of &)l this has decayed after it
fell out
(f) How much has direotly affected man as
external radiation
(g) How muoh as internal raliation
Tha mechanismo hy which fallout gets distributed 1n

the atmosphere and on the earth | JCAE

)/ Notes The method of presontation and discussion of thla seectlion
is not at 8ll snttled yet,
sf

LT
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The mecbanisms Ly which fellout gots into ths

blolpzical processes and to man--or geis to man
directly
7. Tus mechanisms by whioh expomwe to fallout lerds

to damage

8, The omount of damage, if any, tbat man hos so far

suffered from fallout °
9. T nechu.um and messuwrement of biological damage
from radiation '

B, Using the lmowledge now available, how well can one pradial,
and bow would one—at least in principle~—predict tha felic:
ing:

1. The amount of fallout still to fall out from weapcin
already fired
2, Whare this fallout will fall out
3, What will happen to it
a, Fow much vill decay or otherwviae bo haralens
b, How much will directly affeot man as externn!
rediation
o. BHow much will directly affect man as inlornni
rediation
d., How much damage, if any, will man suffer
from 1t JCAR

C. Using the knowledge now available, liow much information

does one need to postulate concerning the characteristics

of futurc weapoin firings (test or war) so that ore could G[i
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thia certainty appropriate for policy~making

purposes tbe‘same sort of informeticn (as discussed above)

for futvre £irings?

1,

2.

3e

b

5.

In the prodiction possible oven assuming wnlimttod
information ooncerning the firing charanteristion?

How would it be mada?

Is o postulated zgle of firing (yield pov unit Lir )
mol.ningful‘? What dues "present rate of firing" meen:
Is a postulated rab; of firing sufficient informatir,
by itself for making,the prediction pamed here?

How does one take into account such problems an (lvm: -
psites of firing, firing of weapons whode charactorir'inn
are not known, differsnces in weapons typo and burs’
Ave the present oriteria for biologloal ddmago ond SR
the moasurements pertaining to biologicul demega
adequate so that one could predict with tho cortainiy
named above tho future hazord, 1f any, owlng to {wivra
woapon firings, even 1f he could forecast how ruch
fallout there would bs end what would happen to 1t7
If they are adequate, what is the pattern for put’f-,
thom togother? | JCAE

If one had before himnelf a working definition n{
hazapd that was salisfactory from a mora) or othir~!.
social, politicel, end economic point of vlew, anl 'f
this definition was stated in terms of messureable or
obgervable phenomena in nature (including man), do--

(e 0
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oufficient information exist so that he could

determine~-with the degree of certeinty namod abova--
whether or not a hagardous asituation exists now or
will exist in the future for various possible circunm-
stances of woapon firings and radioactive fallout?
Could lLe determine the degree of hagardy

6. If not, is it possible to state what information in
1laocking and hovw 1t might be obtaluned?

JCAE



and others)

‘Dmhun, Dr Hexler, Dr, Brues, Dr, Elnenbui, Dr, Qrow, AU,

A, Information sourcos

1.

3.

4.

5.

6.

Must private resedroh groups depend on the goweyn-
ment, particularly the AIC, for most of their daln?
To what axtent doas the dopth and broadth of th~

‘ [ -]
research program rest on what the gevornment I

vwilling to turn over to private resnarch orgnniz-’ ionge«

Are scientific i:lfomation and findings adequalelr
end prouptly dintx:l.butad and available?

Tn vhat extent are governmont clessifiestion rnid
olher informationtwithholding mechanisma fulerfer ine
with the distribution of information to tho pui-lir
and to scientifie groups? .
How muoh and what kind of date on radioactive fn} '\
remains clessified? What justifieation 1s glven by
AEC and other governmant agonoles for continun
classification of such information?

Is information exchango ocourring proparly botwern F
U.S., and foroign countries and tom U,V,7 (Shiei- -
Warren or lauriston Taylor) JCAE

Is tho U.S, adequntely ropronented on Intnynattienns?
sclontific and policy-making iroupn ralated to th'-
ficld? (Shieldo Warren or lauricton Taylour)

B. The rosearch program: What is th~ oxtant of resnareh ~u

radicactlve follout problemn?

2 4
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B Is.

3.

4.
5.

vith a
vwhen it is required to act on the one hand as an

agant in Jdeveloping nuoleay weapons, snd ou tho
othe: hand as an agont in provilding ssfeguards
againat weapon hazards? If e vonfliol doos erist,
what would be effactive wayes of vemoving or al Tanct
minimising it}

liov muoh of the research in being dona ly tha pu7es:
mant end how muoh by private reseorcbs grovps undar
govornment spounorship amd with government funds?
Are thero serious soft spots in either the expori.
mental or theoretical aspects of tho scieunces ralatni
to fallout; in partioular arc thore any that linmll

a thorough undorstending of the civilian and millinary
policy implications of the {allout problom?

How well is the rosoarch program in btelanoce?

I3 the general lovel of the rencarch program adnquni«
in view of ths obvious polioy implications of fellrut

in such areas as veapans testing, aucloar veapons

banning, oivil defensa, the stookpile zpoutrum ani
tho assoociated produotion capability? JCAE

Is the scope of inquiry broad enough so that it ir
not likely that the U.S, ocould be surprised by an
enomy using the propertles of fallout in e mnnnor
that we have no notlon of how to cope with?

@
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“* sampling promn udoquuta? _
"8. Showld’the V.S, prepare tbrough cooporative programs
to progess pamples oblained fi'om all parts of the

| 3 world?
) r 9. Ave fodafal funds mado avallable for resesyrch in th~
. : £101d of fallout adequately proteoted so that what
is apparently made available is in faoct availabln?
10, Is ocoperation hetwesn goverument and non-govorimont.
sponsored research adequate?
1. What, if any, data should be sought after urgently
on grounds that it may never again be available
) aspuning tests oontinue; that is, what virgin dnta
or what check points should Ls established?
12, If the research program 1s inedequate, should Congrous e
mm'ean.amopruuona for such research?
C. JCAE informstion
1. Should the results of rescarch on yadioactive fall-
out be made available to and roviewed by the JCAF
a8 well as thn AEC? JCAE
2, Would the areation of a speaial committee of
sciontists be an effective way of reviewing
information and resolving differences of opinion?




